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REDUNDANCY SCREEN
Component Group: Combustfon Devices Prepared: A Kay
CIL ikern: AlIR04 Approved: T. Hguyen
Parl Humber: ReS000 22 Appraval Date: Ratich)
Component Wain Injeciar Charme &: 2
FMNEA Item: A200 Directlve #: CoBI ME3-D* 5238
Failure Mode: External mipture.
Fage: 1ot 1
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Cemponent Qroua: Combustion Devices Prepared: A, Kay
CiL ltam: A200.08 Approved: T. Mguyen
Farlt Humber: RE00122 Approval Date: q/aray
Cortpansant: Mair Inj=ctor Changa 2
FMEA llerm: AZ00 Direcihe #: CCBO ME3-01-5238

Failure Maode: External rupture.
Page: 1al1

: Dasgn ! Document Referencs
EaAILURE CAUSE: A: Wald ar pareat maierlal [akiure.

THE A51LINE 15 SUSPQORTCD AT THE FLAHGE TO RECUCE LIME LOAINNG ARD DAMPEH VIBRATION (1) THE A% ASEEMBLY 1S MADE OF INCOMEL §25. NCOHEL WAS CHOSEN FOR
TS BRATARILITY ANG WELCABILTY THE COMPONENT DESIGN OPERATES AT WELL BELUAY THE GH¢I ICAL | ERPERATLRES FOR HYDROGEN ERBRMT.EMENT (2%, A “ATIGUE
AMALTSIS WWAS SEREDRISED ON THE RABIN INJESTOR. THE AMALYS(S RESLILTED 14 OE REQUIREMENTE BEIMG KET FOR HIZH CYCLE FATIGUE AMD LW CYCLE FATSUC (3. THE
PRIMARY &1PESS EACTCR OF SAFETY MEET CEI KEQU'REMENTS [4). THFE ASI FUEL LINE PARENT MATERIALS WERE CLEARED FOR FRACTURE MECHAHICSMNDE I-Lavd GROWTH
SIHNEGE IT CONTAINS NG FRACTURE CRITICAL PARTS (5} THE FMEASIL WELDS ARE CLEARED FOR FRACTURE MECHANIGESNDE FLAW GROWTH BY TIIE WELD ASSESSMENT ¢£).
TABLE A260 LISTS ALL FMEA/GIL WELDS AMD IDENTIFIES THOSE WELCS IN WHICH THE CRITICAL INITLAL FLAYY SIZE 15 NOT DETECTABLE AND THOSE WFILRS INWHICH THE ROOT
SICE 15 NOT ACCESSIBLE FOR INSPEGTIGN, THOSE WELDS [N WHICH THE CRITICAL INMTIAL FLAW SI2E |5 NOT DETECTARLE ARE ACCEFTABLE FOR FLIGHT BY RISX ASSESSNMFNT
{65, A DAP BE FNEEM THE WALL AND THE ASILINE REDUSES TIIE CHARTE CF CRACK INITIATION FROM IMPACTING OR RUBBING ON THZ DOME D SASSZMBLY RESULTS 0
LNGIME 2010 SHOAWED THAT NO ANGMALOUS CONDITIONS EXISTEC {7).  THE MAIN INJEGTOR HAS COMPLETED DVE TESTING (8).

(1) RS00TI04; (7] R35-9572-9; (J1ALICH3Z, CRIZ0RIOCHE; [4) RGS-05ed CRARCARMOIB Sy HATA TASK 11T, (EYRSE-E75G (Ta L GO 38-1042; (8) OW5E-101
FAILURE CAUSE: B: Liguld metal embrittlement a;, braze areds.

—HE BRAZE JOINTS ARE DONE IN & TEMP=HATJHE CONTROLLED FURNACE {1). THIS RECUCES THE POTENTIAL FOR | 10N METAL EMBRITTLEMEN (R BRAZE DRFSCTS,
PREVIOUS PRCELEM AREAS AT THE THRUST CONE W TH LIZMWIT METAL EMBRITTLENENT HAVE BEEM RE-DESIGMED TO ELIMINATE THE BRAZING AMD SLEEVE (21 THE OTHER
BRAZE JOINTS ARE NOW! BEING WELLED WITH 1RE EXCEFT!ON OF THE FUEL INLET TOBQODY, WHICH REMAINS A BRAZE JOINT 43). THIS JOINT [S BRAZED TOGETHER WITH N
INDUCED LOADS.
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Faiars Causaes

ALL CALISESR

Significem Charazterkstice
INJIECTOR BONY
AZITBEZ
ASASEEMBLY

MATERIBL INTEGRITY

TURE CLEARANCE
WELD "HTEZTY

BRAIF WFLD WTEGRITY

l'ispestionis] § Tasts)

MATERIAL INTESRITY IS VERIFIED PER, SPECIFICATION AND DRAWIHS REQUIREMENTS

TUBING WAL THICKNESS IS INSPECTED WHEN AW 3TOCK IS RCCERED.
ASILINE |5 LI TRASONICALLY AMND PEMETRANT INSFECTED FCR BPECIFISATION REQUINFMCHTS

TUBE-TO-THRUST CONE CLEARANCE 13 VERIFIED AFTER WELDING FER DRLVWANS REQLIRSMENT,

ALLAWELTS ARE INEFECTED TO DRAWRG AMD SFECIFICATION REQUIREMERTS PER WWELD
CLaGE. INSFECTIONS INCLUDE WISUAL DIMENSIOMAL, PENETRANT RADIGRARHIG,
ULTEASGMIZ, ANDFILLER MATERIAL  AS APPLICAALE.

ALL BRAZE 'WELDS ARE INSPFCTED FOR DEFECTS AND FROPER BRAZE FLOw

ASUNELDER ARE PENETRANT IMSRECTED AFTER PRAODF TEST PER SPECIFISATION
REQUIRENEMTS.

LSSEMBLY INTEGRITY

ASIASSEMBLY IS PROOFED AND LEAK TE3TIL PER DRAWING AN SPEAIEISATION
REQUIREMEMTS.

THE HOT FIRE TESTING AND 2MC E & B IHSPFETIONS YCRIFY ASSEMBLY IMTLGRITY.

TUEE-TO. "THRIST CONE CLEARANGE IS IMEPECTED DRIOR TO EYCRY FL'GHT
EXTERIOR OF A5 LINES ARE W 5ALLY THEFECTED PRICH T LALMUGH.

THE S'GNATURE LEAK TEST VERIFIZS NO EXTERNAL LEAKAGE PRIOR TD EACH LAUNGH. 1 42T
TEST '

Cocurmren Halarenzea
RSG08H 26
R5C081 26
REOISE]
ARBRITI-213
REMIG12E
[REMI90 51
RBDIVC-213
RADIG-0 7
RATIM15.1°R
RGo0D- 25
EIRLEF P
FACED 004
FACIIs-110
P01 1505

PAITTE-127
£L11E DM

RAIBZT-005
RLOZME7F
RAMMA" PR
RIK1 57

RLOOCED-D
AL 56-05
REOM5E.C7
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companert (B Combusilon Davicee

CIL lbem: A20008
Part Humber: Gy Fr
Carmpatrmt: Main 'jectar
FMEA, ltem: A2h0
Fallurz Mode: External ruplere,
Fatlure Causes S grificant Sharacienislics

Refererpa: YAEM lpfla: 221935303 and Raskoctdy e lellar 230200760

Dparatianal llsa: Mol Anplicane

RES-4740-11

Flepdied,

Approved:

Appraval Data:
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CCED ME3-01-5:233
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Failure Hizl=ry: Corprefansive Failure histony date is ma'-tarned in the Mrobler Seporticrg calabase (PRAMEPRACA
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WELD ... JINTS
Component Group; Combustion Devces Prepated: A Kay
GIL tem: Apprmoved: T. Meuyen
L omponent: Approval Date: 9./9,99
Part Mumber: Change ®: 1
Diracthve 4: CCBO WME3-DY-5230 -
Page: 1ef1 '
Crincat Ininal
papd  Flew Size Not
Sida Mot Deteclable
L ompises Bag'c Farl Numhar Viald Mumker Weld Type  Chaes Access HGF LCE Comments
MAIM IMJZCT DR ASI FR&C 006" 3 GTAN | b4 )
MAIM TMLECT DR ASI RACDO00 3 GTAN I X x
MAIN IHJECTCR RSA0L126 1 EBW f
MAIN NIBL 2R RSICLTEE fi, 752,573 QAW | X x X
MAIN IMJECTGR ASA02475 B EBW/ | X
MAIM IMJEGTOR RENIES1 26 El EB¥/ | X
MAIN INJECTOR RS 26 i EBw/ Il X A X
AN IHIECTER RICN%1Z6 12,22 QTR 1 X
SAAAM HUER TR RE925 14,15 STAW | x X =
MAIH 'HAECTCR Q&oa9 24 14,17 e Al | x
MAIW MIEZTOR RE008* 26 21 GTAW | X
AN PHAECTOS BEO01 26 " GTAW il X
MAIM M IECTON FEHHI 28 22 CTAMW i X
RAM IHISCTO= RS0 26 2325 54 GTAN | X
AN M IECTOe RS00N1 28 44,45 OTAW | X *<
FAR [N JECTOR RSO0 28 50,51 EEW 1a X X b
MAI INJECTOR RSO0 28 a9 EEW 1l X
rAH INJECETOR R300912% G061 STAN I X X
IMLET SHELL RADOE2AE T LFT EBY |
INLET SHELL R3CIES 1 RHT EBWY | S X
IN.FT 3HELL RSCO5ZYT B0 FLES FRWY I b
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FIELD CONFIGURATION VARIANCES FROM CiL RATIONALE

TUBE TOHBEI FEM TLHRES

LSE AS |2 RATIOMNALE:

1
r

3.

BRAZE JOINTS ARE DONE WITHOUT INDUCEE LOANS
MO RESIDUAL STRESSES IM TUBRS.
SECTIONED HARLDVIARE SHIAWS NO PROBI FIAS

5. AIC0-07 SPLITTER VANE SPUITTER VAHE GEOMETRY
GEDVETRY IS VERIFIED FER AOES HOT MEET CURRENT
CURRENT CHLAWY NG DRAW'NG REQUIRERENTS.

RECIUIREM=NTS. (ECP 938R1)

RE-DESHIN GF THE SPLITTER WANE ALTERED THE SFRUCTURAL RESFOMSS
O THE WAMES T FLOW, ELIAINATING FLOW INOUCED CRAGKINS,

USE AS IS RATIONALE:

*. EMNGIMNES NOT MEETIMNG CURREMT SPLITTER WAHE DRAWING
REQUIREMENTE ARE SCREEMED AT (SREEM RLUH T IDEMTIFY TROGE
EXH'BITING THE 4 liHz RESPCMEE. THESE ENGIMES ARE REMWORYED T
LLURRENT DRAWING REQUIREMENTS. RE-PRESSIIRE TEETED AMD RE-
[DEMTIFIED.

Cogmponenl Group: Combuglion Devices Prapetad; A Kay
Mem Nama: Main Injeclor Approvad: 1. Nguyen
Itarn Mumbar: AZCD Approesal Dake: B/oron
Parl Number: ARO03 {22 Change ¥ 1
Dlrective & CEBD MEI-D-5235
Paga: 1ol 1
tha Line Rationa'e Warmnze Change Rationale wariart Dazh Number *
©ARLR-aT | DK an $L..E uF RO BORESGAPE INSSECTICN. VISUAL VERIFICATIGON GAVE AGDITIOMAL COM| IIMEKCE THAT RRAZING HAS T41, 7RI TEY
OoaTE |5 E-RATED AND HOT CREATED LIGLID METAL EMBRI TTLEMENT. 7E1 731,800,
BORESCOPED (ECF 697} LUS=AG 15 RATIONALE:
1 Al! SLEEVES ARE X.RAYED, WHICH SPECIFHIALLY INSFECTS FOR LIcUID
METAL EMBRITILERENT CRACKING;
2 JAINT SUSCEPTIRILITY 15 LOW (NOD STRAIN 20 TUBE DURING WL DING,
BINIE I".'ILIET FLOMAY ORLY TOWITNESS HOLE).
2 A.:nﬂ 05 WAL THI"‘WE“ QF  PREVIOUS COMFIGLRATION FAL TIIII:KEF'. Wﬁ.LLS GAVE ADDITIONAL LCJH POST SUFPORT M T‘-IE HIGH Froa A0 -
SCCONDARY FACEPLATE & THINMER whaLL. ARFAS,
FETAINESRS 'MCREASED G LSk AS 1S RATIONALE;
QUTER THFREE RCWS. (ECP #24) 1. HICH FLOW AREA POSTS 'WERE PLUAGRD AND RCDDED FOR ADDITICNAL
SUFPORT;
2. LIFE LIMT ON THE MAIN TMJECTOR LOX PDSTS PREVENTS DAMASE
LEVELS FROM EXCEEDING Al I CUVABLE LILITS. [BAR 1373)
3. A200-0€ EDDY CORAEMT MO EOCY CURRENT INSPECTION EDDY CURRENT INSPECTION PROVIDE ADDITIGMAL COMFIDENCE 1N IRTERNAL -4 1-, -5 -7?1.. -
INSPECTIOM N ALL LOX FOST OF INERT L2 WELDS, WELD INTEGRITY, L1 DT - T
IMERTLA \WELDE, /ECF 847 USE AL IS RATIONALE: BB
1 INERTH WWELDS ARE CONTROLLED BY SPECIFICATION:
2 MO FAILURE HISTORY WITH HAYMES 188 POSTS:;
3 SURFACE FINLIH IS CONTROLLED T REDUCE STRESES CONCENTRATICMNS;
4. ROW 3 POSTE ARE OYE PENETRANT INSFECTED QN 0.0
4 AZ00-07 ELMINATION OF ARAZER BREVIOUS SLIMINATION OF BRAZE JOINT ELIMINATES THE POSSISILITY O° LIGUID FETAL 741 71, 781,
ERALFE JOINTG OF ASI INLET COMFIGURATION EMBRITILEMENT.
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